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Indian Standard 

CODE OF PRACTICE FOR SELECTION, 

INSTALLATION AND MAINTENANCE OF 

SWITCHGEAR AND CONTROLGEAR 

PART I GENERAL 

0. FOREWORD 

0.1 This Indian Standard ( Part I ) was adopted by the Indian Standards 
Institution on 26 February 1982, after the draft finalised by the Code of 
Practice for Power Installation and Maintenance Sectional Committee 
had been approved by the Electro technical Division Council. 

0.2 The object of this series of standards is to provide guidelines for tlae 
selection, installation and maintenance of switchgear and controlgear and 
associated equipment. 

©•3 It lias been generally felt that the requirements of switchgcar of different 
vdtage ratings can be conveniently covered in a single standard. Keeping 
this in view, the Indian Standard IS : 3072-1975* was brought out to 
cover equipments for indoor and outdoor use. Equipments so covered 
included circuit-breakers, isolators and other switches operating on ac or 
dc. Separate Indian Standards had been formulated as follows, for detailed 
Codes of Practices for fuses, ac- induction motor starters, high voltage ac 
circuit-breakers and other switches: 

IS : 3106*1966 Code of practice for selection, installation and mainten- 
ance of fuses ( voltage not exceeding 650 volts ), 

IS: 3914-1967 Code of practice for selection of ac Inductor motor 
starters ('voltage not exceeding 1 000 volts), 

IS : 5124-1969 Code of practice for installation and maintenance of ac 
induction motor starters (voltage not exceeding 1 000 V), 

IS : 5987-1970 Code of practice for selection of switches (voltage not 
exceeding 1 000 V), -^ild 

18:7987-1976 Guide for selection of high voltage ac circuit-breakers^ 



*Code of practice for installation and maintenance of switchgear {first revision ). 
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0.4 This Indian Standard is being brought out willi. a view to presenting 
in a cogent fashion^ the Codes of Practice for various types of switchgear 
and conti'olgear used in electric power system, liliing up the gaps between 
these specifications, utilising tlie latest in concepts introduced in tlie product 
specifications. 

0.5 This standard presents the sul>jcct-product-wise, liringing out the relevant 
good practices recommended for LT and HT applications separately. 
This standard is being brouglit out in four parts, namely: 

Part I General, 

Part II Selection, 

Part III Installation, and 

Part ly Maintenance. 

AH these parts shall be read in conjunction with each other. 

0,6 In the preparation of this standard, considerable assistance has been 
derived from the information contained in the Indian Standards listed 
in 0.3. On publication of this standard ( Parts I to IV ), the Indian Stand- 
ards in 0,3 would stand withdrawn. > 

0.7 During the drafting of the various parts of this standard) tlie expert 
Panel, responsible for the same, had kept in view^the fact that tnis\standard 
could at best give guidance on the bulk of the equipment used in l^he country 
and should be understood in the manner; that aspects relating to selection, 
installation or maintenance of EHV equipment as w^^ll as those intended 
for very special application would have to be supplemented with additional 
data, not attempted by the present series. . 

0.8 For the purposes of ready reference, a list of product specifications 
covering switchgear and controlgear equipment are given in Appendix A. 
The Codes of practice, rea-d together \yith the relevant Indian Standard 
specification on the equipment would provide the necessary guidelines. 

O.d For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or cal ciliated, expressing 
the result of a test, shall be rounded off in accordance with IS:2-1960*. 
The number of significant places retained in the rounded off value should 
be the^ame as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard ( Part I ) covers the general aspects pertairiiTig to the 
selection, installation and maintenance of all types of switchgear and 
controlgear for indoor and outdoor use. 



*Rules for rounding off numerical values ( revised), 
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li2 For the purposes of this standard special types of equipments such as 
those intended for use in hazardous atniospheres are excluded. Provisions 
for the same are provided in separate Indian Standards. 

1.3 Specific provisions relating to the practices for individual equipments, 
and equipments for individual applications in respect of selection and 
installation and maintenance form the scope of subsequent parts of this 
standard. 

2. TERMINOLOGY 

2.1 For the purpose of this standard/ the definitions given in IS:1885 
( Part XVII )-1979* shall apply. 

3. GENERAL PROVISIONS 
3*1 Exchange of Information 

3.1.1 Before ordering the plants information should be exchanged 
between the owner^ architect, . engineer and equipment manufacturer ■ 
responsible for its design, procurement, installation, operation and mainten- 
ance, so that the plant is procured to suit the duty, location and installation 
conditions under v^hich the switchgear will operate. This information 
should include any special building features, such as access doors, lifting 
beams, oil pumps, cable trenches, foundation details, ventilating arrange- 
ment, weather conditions, etc, which may be desirable {see also Part JI 
and III of this standard ) as also the incorporation of any optional features 
in the switchgear. 

3.1.2 Details of the electric supply available and of any special require- 
ment regarding the rating of equipment which may be connected, to the 
supply should be ascertained from the supply authority. 

3.2 Transport Facilities 

3.2.1 The engineer should obtain well in advance all relevant information 
about the overall dimensions, weighty' for transport, installation, etc, 
of the switchgear in question. Special precautions may be essential for the 
protection of insulation during shipjnent and prior to energizing to prevent 
moisture absorption due to rain, snow or condensation. These may include 
shipment of insulating parts in oil to prevent contamination. Appropriate 
instructions should be given in this regard. When the circuit-breaker is 
dismantled for transport, all parts should be clearly marked, drawings 
: showing assembly of these parts and a packing list should be supplied to 
the user. 



*Electrotechnical vocabulary: Part XVII Switchgear and controlgear {first revision). 
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X3 Drawings, Materials and Appliances 

3.3.1 I'lic niaiiutactiircr .should provide drawings and 'instructions for 
I lie iusLallatiou and maintenance of switchgear well in advance of the 
time of delivery. It is essential that the installation of switchgear as well 
as its maintenance in service is performed in accordance with the provisions 
of the relcvaiu Indian Standard or the instructions given by tli(^ manti- 
factmcr. 

3.3.2 All materials^ fittings, apparatus, etc, used in the installation shalf ^^ 
conform to relevant Indian Standard specifications wherever they exist, |" 
and in the case where they do not exist, the items shall be approved by j'\ 
competent authority. H 

4. SAFETY AND STATUTORY REGULATIONS 

4.1 Compliance with Indian Electricity Rules and Other Regu- 
lations 

4.1.1 All electrical installations shall comply with the requirements of 
the Indian Electricity Act and Rules made thereunder and with other 
roguhvtion. Such as those made under Factory Act, 1948 and Fire Itxsurance 
Act, that mayVbe applicable. The following rules of Indian Electricity 
Rules 1956 are particularly applicable: 

No. 29, 33, 3V35;:36, 50, 51, 61, 62, 63, 64, 65, 67, 69 and 114. 

4.1.2 If considered necessary the local authorities concerned in the 
administration of the rules and regulations in the matter of the layout of 
the installation of the switchgear should be consulted in regard to the 
rules and rfegulations that may be applicable. 

4.1.3 The electrical installation shall be carried out only by authorized 
persons competent to undertake such work under the rules and regulations 
that may be in force in different States. 

-. // . 

4.2 Earthii^^ >^. 

4.2.1 It is afeolutely essential that the entire earthing system should be 
designed with regard to the maximum available earth-fault current. This 
should be particularly checked whenever any plan extensions resulting ^ 
in higher fault levels are made to ensure that the existing connections are :^ 
siii table for the increased earth- fault current. j 

4.2.2 For additional details regarding earthing alixl size of earth bus 
and conductor, reference shall be made to IS : 3043-1966*. 



*Gode of practice for earihing. 
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13 Isolation ■^— It is desirable to provide means lor isolation <irindivicinul 
circuit or eqiiipiiient of.svvitchgcar so dial. Diaialoiiaiicc work can be imdrr- 
(aken on suck circuits or equipment in complete saJcty, witliout the necessity 
of shutting down the whole switchboard. 

4.4 Lightning Protection — Where considered appropriate, the necessary 
j>reeautions- shall be taken to ensure that the installation of swilchgear 
aud conlrolgcar shall be protected iVoni lightning sui'ges. General guidelines 
arc available in IS : 2309-1969* 

4.5 Oil Drainage — For indoor switchgear, an oil soak pit shall be pro- 
vided wliere a single chamber of indoor switchgear has an oil capacity of 
more than 2 000 litres. For outdoor switchgear, suitable arrangement for 
drainage of oil shall be made. 

5. CATEGORIZATION OF EQUIPMENT 

5.1 It is an accepted practice to broadly classify switchgear and controlgear 
equipment based on rated voltage. Low voltage switchgear and controlgear 
are those intended for rated voltage up to and including 1 000 V ac or 
1 200 V dcj and high voltage switchgear and controlgear arc those intcxided 
for voltages above 1 000 Vac. 

_ Individual equipment are further classified depending on the method 
of operation oj- on the type of construction. Product classifications arc 
covered in Part II of this standard. 



APPENDIX A 

{Clause 0.8 ) 

INDIAN STANDARDS ON SWITCHGEAR AND CONTROLGEAR 
A-L LOW VOLTAGE SWITCHGEAR AND CONTROLGEAR 

IS: 

375-1963 Marking and arrangements for switchgear busbars^ -main 

connections and auxiliary wiring {revised) 
1356 ( Parti )-1972 Electrical equipment of machine tools: Part I 

Electrical equipment of machines for general use {second 

revision ) i 

1885 ( Part XVII )-1969 Electrotechnical vocabulary: Part XVII Switch- 

ffear and controlgear 



*Code of practice for the protection of buildings and allied structures against lightning 

{first revision). 
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2032 ( Part VI )-1965 Graphical symbols used in elcctrotechno((>g:y\ 
Part VI Motx)r starters 

2032 ( Part VII )-1974 Graphical symbols used in electrotechnology : 
Part VII Switchgear and auxiliaries {first revision ) 

2086-1963 Carriers and bases used in rewirable type electric fuses up to 
650 volts ( revised ) 

2147-1962 Degrees of protection, provided by enclosures for low voltagp 
switchgear and controlgear 

2675-1966 Enclosed distribution fuse boards and cutouts for voltages not 
exceeding 1 000 volts {first revision ) 

2959-1975 Contractors for voltages not exceeding 1 000 V ac or 1 200 V 
dc ( first revision ) 

4064 ( Part I )-1978 Air-break switches, air-break disconnectors, air- 
break switch-disconnectors and fuse-combination units for 
voltages not exceeding 1 000 V ac or 1 200 V dc : Part I General 
requirements ( first revision ) 

4064 ( Part II )-1978 Air-break switches, air-break disconnectors, air- 
break switch-disconnectors and fuse-combination units for 
voltages not exceeding lOOOV ac or 1200 V dc: Part II 
Specific requirements for the direct switching of individual 

motors { first .revision ) 

4237-1967 General requirements for switchgear and controlgear for 
voltages not exceeding 1 000 volts 

5039-1969 Distribution pillars for voltages not exceeding 1 000 volts 

583^-1970 Flameproof air-break electrically operated gate and boxes 

6875 ( Part I )-1973 Control switches ( switching devices for control and 
auxiliary circuits including contactor relays ) for voltages 
up to and including 1 000 V ac and 1 200 V dc: Part I General 
I'equirements 

6875 ( Part II )-1973'Gontrbl switches ( switchiiig devices for control 
and auxiliary circuits including contactor relays ) for voltages 
up to and including 1 000 V ac and 1 200 V dc: Part II Push- 
buttons and related cpntrol switches 

6875 ( Part III )-1980 Control switches ( switching devices for control 
and auxiliary circuits including contactor relays ) for voltages 
up to and including 1 000 V ac and 1'200V dc: Part. Ill 
Rotary control switches ' 

71 18^1973 Recommendations for direction of movement for control 
devices operating electrical apparatus 

8187-1976 D-type fuses 

8200-1976 Toggle switches used in traction application 

8 



IS : 10118 ( Part I ) - 1982 

8544 ( Part I )-1977 Motor starters for voltages- not exceeding 1 000 V: 
Part I Direct-on-line ac. starters 

8544 ( Part II )-1977 Motor starters for voltages not cxccedinij^ 1 000 V 
Part II Star-deJta starters 

8544 ( Part Ill/Sec 1 )-1979 -^ Motor starters for voltages not cxccx^dinj^' 
1 000 V; Part III Rheostatic rotor starters, Section ] Geru^ial 
requirements 

8544 ( Part Ill/Sec 2 )-1979 Motor starters for voltages not exceeding 
1 000 V : Part III Rheostatic rotor starters. Sect ion 2 Addi t ional 
requirements for ac rheostatic I'otor controllers 

8544 ( Part IV )-I979 Motor starters for voltages not exceeding 1 000 V: 
Pai*t IV Reduced voltage ac starters: Two-step auto-(raiisror- 
mer starters 

8588 ( Part I )-1977 Thermostatic ]>inic(al.s; Pan I General r(rquirem(:nt.s 
and methods -of tests 

8623 ( Part I )-1977 Factory-built assemblies oi' swiichgear and control- 
gear for voltages up to and including 1 000 V ac unci 1 200 V 
dc: Part I General requirements 

8623 ( Part II )-1980 Factory-buiit assemblies ofswitcligcar and contiol- 
gear for voltages up to and including 1 000 V ac and J 20O V 
dc: Part II Particular requirements lor busbar trunking 
systems ( busways ) 

8724-1978 Dinie,asions for rewirable fuses up to 650 V 

8828-1978 Miniature air-break circuit- breakers for voltages not exrecdiiig 
1 000 V 

9224 ( Part I )-I979 Low voltage fuses: Part I General jcquirements 

9224 ( Part II )-1979 Low voltage fuses: Part II Supplementary require- 
ments for fuses .with high breaking capacity for industrial 
application 

9224 ( Part IV )-1980 Low voltage fuses: Part IV Supplementary require- 
ments for fuse-links for the protection of semiconductor d(;vices 

A-2. HIGH VOLTAGE SWITCHGEAR AND CONTROLGEAR 

375-1963 Marking and arrangements for switchgear bus bars , main 
connections and auxiliary wiring ( revised ) 

1B]8-,1972 Alterrtating current isolators ( disconnectors ) and earthing 
switches ( first revision ) 

1885 ( Part XVII )-1979 Electrotechnical vocabulary: Part XVII Switch- 
gear and controlgear 

2032 ( Part VII )-1974 Graphical symbols used in elcctrotcclmology: 
Part VII Switchgear and auxiliaries {first revision ) 

2516 ( Part I/Sec 2 )-1980 Circuit breakers: Part I General and defi- 
nitions. Section 2 For voltages above 1 000 V ac 

2516 (Part Il/Sec 2 ) -1980 Circuit-breakers : Part II Rating, Section 2 
For voltages above 1 000 V ac {first revision ) 
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2516 ( Paitlll/Sec 2 )-i980 Circuit-breakers: Part III Design and con- 
structioii, Section 2 For voltages above 1 000 V ac {first revision) 

2516 ( Part IV/Sec 2 )-1980 Circuit breakers: Part IV Type tests and 
routine tests. Section 2 For voltage above i 000 V ac 

2516 ( Pafty/Sec2)-1980 Circuit-breakers: Part V Information to be 
given with enquiries, tenders and orders and rules for transport, 
erection and maintenance. Section 2 For voltages above 
lO^QW ^c {first revision) 

3427-1969 Metal-enclosed switchgear and controlgear for voltages above 

I 000 V but not exceeding 11 000 volts 

4710-1968 Switches and switch isolators above 1 000 V but not exceeding 

II 000 V 

5561-1970 Electric power connectors 

7567^1975 Automatic reclosing circuit-breakers ( automatic circuit re- 
closers ) for ac distribution system 
8084-1976 Interconnecting busbars for ac voltage above 1 kV up to and 

including 36 kV 
9046-1978 Specification for ac contactors for voltages above 1 000 V 

up to and including 1 1 000 V 
9135-1 979 Guide for the testing of circuit-breakers with respect to out-of- 

phasc switching 
9385 ( Part I )-1979 High voltage fuses: Part I Current-limiting fuses 
9385 ( Part II )-1980 High vol|age fuses: Part II Expulsion and similar 

fuses /"^'^ 

9385 (Part III )-l 980 High voltage fuses: Part III Application guide 

for high voltage fuses 
9402^19^0 High voltage fuses for the external protection of shunt power 

A capacitor 
9920 ( Part I )-l 981 Alternating current switches for voltages above 

1 000 V: Part I General and definitions 
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